Key indicators: single-crystal X-ray study; T = 273 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.101; data-to-parameter ratio = 13.4.
In the title compound, C 20 H 17 N 3 OS, the dihedral angle between the benzene rings of the biphenyl fragment is 36. 84 (9) . The trans-cis geometry of the thiourea unit is stabilized by intramolecular N-HÁ Á ÁO and N-HÁ Á ÁN hydrogen bonds between the H atom of the cis thioamide and the carbonyl O and pyridine N atoms, respectively. In the crystal structure, intermolecular N-HÁ Á ÁS hydrogen bonds form centrosymmetric dimers extending along the b axis.
Related literature
For the crystal structure of the biphenyl-4-carbonylthiourea analogue, see: Arif & Yamin (2007) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2000); cell refinement: SAINT (Bruker, 2000); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997a); molecular graphics: SHELXTL (Sheldrick, 1997b); software used to prepare material for publication: SHELXTL, PARST (Nardelli, 1995) and PLATON (Spek, 2003) .
N- (Fig.1) . The molecule maintains its trans-cis configuration with respect to the position of the biphenyl-4-carbonyl and 2-methyl-pyridin groups relative the thiono sulfur atom across the C14-N1 and C14-N2 bonds, respectively. Other bond lengths and angles are in normal ranges (Allen et al., 1987) and comparable to those in (II). However, the dihedral angle between the benzene rings of the biphenyl fragment, (C1-C6) and (C7-C12) of 36,84 (9)° is larger than that (20.71 (17)°) in (II). Both the central C13/O1/N1/C14/S1/N2/C15 fragment and pyridine ring (N3/C16-C20), are planar with a maximum deviation of 0.032 (2)Å for atom N1 atom from the least square plane of the central fragment. The central fragment makes dihedral angles with the (C7-C12) benzene and (N3/C16-C20) pyridine rings of 16.39 (8) and 13.21 (6)°, respectively. The trans-cis geometry of the thiourea moiety is stabilized by the relatively strong N2-H2···O1 and a weak N2-H2···N3 intramolecular hydrogen bonds (Table 2 ). In the crystal structure, the molecules are linked by N1-H1···S1 intermolecular hydrogen bonds to form centrosymmetric dimers and are arranged parallel to b axis (Fig.2) . In (II), the molecule is stabilized by van der Waal and π-π interactions.
The mixrure of biphenyl 1-4 carbonyl chloride (5.417 g, 0.025 mol), with the equimolar amount of ammonium thiocyanate (1.903 g, 0.025 mol) and 2-picolylamine (2.704 g, 0.025 mol) in 30 ml dry acetone was refluxed with stirring for 4 h.
The solution was filtered and left to evaporate at room temperature. The black precipitate obtained after a few days, was washed with water and cold ethanol (80%; m.p 416.4-419.2 K). Suitable crystals for X-ray investigation were obtained byrecrystallization from mixture of dichloromethane and n-Hexane (1:3 v/v).
Refinement
H atoms on both the C and N atoms were positioned geometrically with C-H = 0.93 − 0.97Å and N-H = 0.86Å and constrained to ride on their parent atoms with U iso (H)= 1.2U eq (parent atom). Figures   Fig. 1 . The molecular structure of (I), with displacement ellipsods are drawn at the 50% probability level.
supplementary materials sup-2 
N-(Biphenyl-4-ylcarbonyl)-N'-(2-pyridylmethyl)thiourea
Crystal data 
